
PLASMA CELL 

DISORDERS



OBJECTIVES

1. Understand the presentation of patients with plasma cell disorders

2. Appropriately select and interpret diagnostic tests in patients with possible plasma cell 

disorder

3. Describe the diagnostic criteria for multiple myeloma and MGUS

4. Describe indications for therapy and prognostic indicators for patients with multiple myeloma.

5. Understand risks of common treatment regimens in MM

6. Understand when to suspect amyloidosis in a patient with plasma cell disorder



CASE 1

ÁA 75-year-old man is admitted to the hospital with acute kidney injury.  He 

was found down and was last seen well 36 hours prior.   

ÁLaboratory studies are as follow:

ÁCBC  6.5>17<547

ÁNa 155 Cr 2.5 (baseline 1.0 when checked 3 months ago)   Ca 10.2 (8.6-10.3 mg/dL)
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Á C. Skeletal survey

Á D. 24-hour urine 

Á E. No further testing 



CASE 1

Á A 75-year-old man is admitted to the hospital with acute kidney injury.  He was found down and was last seen well 

36 hours prior.   

Á Laboratory studies are as follow:

Á CBC  6.5>17<547

Á Na 155 Cr 2.5 (baseline 1.0 when checked 3 months ago)   Ca 10.2 (8.6-10.3 mg/dL)

Á An SPEP was sent and identifies an M spike of 0.2g/dL.  Immunofixation confirms IgG kappa

Á What diagnostic test do you recommend for this patient?

Á A. Bone marrow biopsy

Á B. Free light chain assay

Á C. Skeletal survey

Á D. 24-hour urine 

Á E. No further testing 



MONOCLONAL GAMMOPATHY OF UNCERTAIN SIGNIFICANCE (MGUS)

Á M spike <3g/dL and Bone marrow <10% plasma cells and no symptoms (CRAB criteria)

Á 1% risk per year to transform to myeloma 

Á Incidence by age:

Á 3.2% if >50yo

Á 8.9% if >80yo

Á If there is no/low pre-clinical suspicion consider an ôincidentalõ identification of monoclonal protein

Á Important to follow, but no immediate evaluation may be needed (like a lung nodule) 

Kyle, RA et al.  Leukemia 2010;24:1121-1127

Rushenb



FOLLOW-UP OF MGUS
241 PATIENTS FOLLOWED FOR MEDIAN OF 22 YR

Hemat. 

Neoplasm 24%

No Change 19%

Increase in M protein 

to > 3 g/dl  10%

Died of Unrelated

Causes 47%

R. Kyle, Mayo Clinic, in Hematology(Hoffman, ed.), 1995, p. 1354)



SPEP AND IMMUNOFIXATION

Normal Immunofixation Monoclonal IgG kappa
McPherson and Pincus, Eds. Henry's Clinical Diagnosis and Management by Laboratory Methods 2011

SPEP

Serum Protein 

Electropheresis

What kindImmunofixation

How much



SPEP PATTERNS

Suggests infection 

or inflammation



CASE 2

ÁA 55-year-old woman presents with fatigue x 3 weeks

Á CBC 5.7>9.2<201

Á Cr 4.8  Ca 11.0 (8.3-10.4mg/dL) 

Á M spike negative for paraprotein

ÁWhat do you recommend as a next diagnostic test for this patient? 

Á A. Bone marrow biopsy

Á B. Cryoglobulins

Á C. Renal biopsy

Á D. Free light chain assay

Á E. No further testing. 



CASE 2

ÁA 55-year-old woman presents with fatigue x 3 weeks

ÁCBC 5.7>9.2<201

ÁCr 4.8  Ca 11.0 (8.3-10.4mg/dL) 

ÁM spike negative for paraprotein

ÁWhat do you recommend as a next diagnostic test for this patient? 

ÁA. Bone marrow biopsy

ÁB. Cryoglobulins

ÁC. Renal biopsy

ÁD. Free light chain assay

ÁE. No further testing. 



FREE LIGHT CHAINS

Á Free light chain assay does not quantitate 

light chain if it is bound to heavy chain, only 

when detached.  

Á Two types of light chain: kappa, lambda

Á Usual ratio is 0.2-1.65 (ʆ/ʇ)

Á Serum half life 2-4hrs, renally cleared 

Á Normal plasma cell production is 0.5-1g/day while 

the kidneys can clear/metabolize 10-30g/day

Á Decrease in GFR will lead to higher FLC serum 

levels (but ratio should remain preserved)

Dispenzieriet al. Leukemia 2009. 23: 215-224



CASE 2

ÁThis patient has no clear reason for acute kidney injury

Á~5% of myeloma clones do not make complete paraprotein ðcheck light chains 

(and SPEP/IFix) before excluding plasma cell disorder

ÁThe ratio of kappa to lambda (or vice versa) will help diagnose a clonal disorder 

instead of the absolute quantity alone



CASE 3

Á A 65-year-old man with a history of well-controlled hypertension is referred for evaluation after an elevated 

serum protein concentration was found during an annual physical examination. He reports no bone pain, weight 

loss, or fatigue. Physical examination shows no abnormalities. 
Laboratory Value Current Reference Range

Hemoglobin 13.8 g/dL 13-17.3 g/dL

Mean corpuscular volume 

(MCV)

87 fL 80-100 fL

Serum

Albumin 4.1 g/dL 4.03-5.43 g/dL

Calcium (Ca2+) 9.1 mg/dL 8.6-10.3 mg/dL

Creatinine 0.9 mg/dL 0.7-1.3 mg/dL

Lactate dehydrogenase 180 U/L 100-240 U/L

Serum protein electrophoresis shows an IgG lambda M-spike of 2.6 g/dL
Kappa 1.10 mg/dL, Lambda 32.80 mg/dL, and ratio of 0.03. 
Bone marrow shows 33% lambda-restricted plasma cells, and FISH shows no cytogenetic abnormalities
Whole-body MRI does not show any lytic lesions
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C. Multiple myeloma

D. Waldenstromõsmacroglobulinemia

E. Amyloidosis



CASE 3
Á A 65-year-old man with a history of well-controlled hypertension is referred for evaluation after an elevated serum protein 

concentration was found during an annual physical examination. He reports no bone pain, weight loss, or fatigue. Physical 

examination shows no abnormalities. 
Laboratory Value Current Reference Range

Hemoglobin 13.8 g/dL 13-17.3 g/dL

Mean corpuscular volume 

(MCV)

87 fL 80-100 fL

Serum

Albumin 4.1 g/dL 4.03-5.43 g/dL

Calcium (Ca2+) 9.1 mg/dL 8.6-10.3 mg/dL

Creatinine 0.9 mg/dL 0.7-1.3 mg/dL

Lactate dehydrogenase 180 U/L 100-240 U/L

Serum protein electrophoresis shows an IgG lambda M-spike of 2.6 g/dL
Kappa 1.10 mg/dL, Lambda 32.80 mg/dL, and ratio of 0.03. 
Bone marrow shows 33% lambda-restricted plasma cells, and FISH shows no cytogenetic abnormalities
Whole-body MRI does not show any lytic lesions

Which of the following is the most accurate diagnosis in this patient? 

A. MGUS (Monoclonal gammopathy of uncertain significance)

B. Smoldering myeloma 

C. Multiple myeloma

D. Waldenstromõsmacroglobulinemia

E. Amyloidosis



SMOLDERING MYELOMA

Or BM PC >60%, Light chain ratio >100 

or >1 bony lesion on MRI or PET

Smoldering Myeloma - Usually no treatment recommended, but 

some patients may benefit in high-risk subsets

Biswajit Pradhan


